The wave pressure-displacement (P-A) law required to complete the system is given by solving
with/3 --. 0 in the farfield, (2.4b) 
where _ is a positive constant. Hence, the wave-pressure amplitude P is proportional to (zA -m)-n and also becomes singularat x = z.4.The third possibility in Smith and Walton is again a finite-distance singularitybut of a 3D-separation kind, taking place in the vortex motion, probably at a peak plane Z = Z2 say. Therẽ
with N = 1" + q -1 positive and q > 1 -2F, so that the local response is predominantly inviscid in a region which thickens in singular fashion as x ---> ms-. The solution has the The proposed attachment singularity (3.1) and separation one (3.2) apply equally well to the wide-vortex case in principle. The similarity form mentioned previously does not apply,
however, and appears at first sight to be replaced by the far-downstream behavior At this stage there are two simple procedures which can be used to remedy the situation.
Firstly, the value of_(y = 0) at z = g+_ can be iterated upon in order to make a calculated at • + _" purely real.
In effect this is most easily done by iterating upon some measure of the Tollmien-Schlichting wave amplitude at z = _ + 7. Alternatively, we proceed by writing (2.3a) in the form
where -and + denote quantities evaluated at • and _ + _ respectively. The right-hand side of (3.5) is then known, so that after expanding P in a Fourier series (3.5) can be solved for P at w + _. The value of a used to determine P is then iterated upon in order to make (say) (P)i = 0 at Z = 0. In this procedure the Tollmien-Schlichting frequency is of course fixed and a value for a at • + _ is obtained.
The calculationswhich we report on have been carried out using the second of the proce- and P, where
In Figure 2 we show results from a calculation where the initial wave is almost two-dimensional. In can induce separation(as above),which then introducesan extra (inflexional) inviscid mode and thence an extra vortex/wave nonlinear interaction, which leadsto another separation, hence another interaction, and so on. This self-generatingprocesscausesthe whole flow structure locally to cascadeinto smaller length scales, and thenceinto substructures.
FURTHER COMMENTS
The present work extends our previous studies of vortex/wave interaction (Hall and Smith (1987) (1988) (1989) )to the strongly nonlinear regime in which the entire mean-flowprofile, at any station z, is altered substantially from its undisturbed laminar form. This is for the 
and the x-momentum balances of concern are
Likewise, the z-momentum balances here become
while the y-momentum equation implies that pO) is independent of Y, and hence equal to pO), and
In (A10), (A12), <> refers to the vortex components only, in the enclosed terms. 
